Identification and characterization of vascular (V1) vasopressin receptors of an established smooth muscle cell line.
We report the identification and characterization of specific vasopressin-binding sites on intact cells and membranes of the established vascular smooth muscle cell line A-10, the fate of vasopressin associated with the cells, the role of guanine nucleotides in the regulation of the affinity of the vasopressin-binding sites, and the determination of the vasopressin receptor subtype. We have found specific vasopressin-binding sites on intact cells in monolayer (110,000 sites per cell during log growth and 60,000 sites per cell in stationary culture) with a KD of 6 nM at 37 degrees. After incubation of [3H]-8-arginine vasopressin ([3H]AVP) and cells for less than 20 min, cell-associated AVP was intact; with longer incubation times, AVP was progressively degraded. The major metabolites included phenylalanine and a fraction that eluted from a C18 reverse phase high performance liquid chromatography column between AVP and 8-arginine, 9-desglycinamide vasopressin. Extensive degradation also occurred when AVP was allowed to dissociate from the cells. With increased time of incubation, the amount of specifically bound AVP that could dissociate decreased, suggesting receptor-mediated endocytosis. In saturation equilibrium binding experiments with plasma membranes, two affinity states with KD of 0.7 nM and 379 nM were observed. The number of high affinity binding sites was similar to the number of receptors found on intact cells. Guanosine 5'-(beta,gamma-imido)triphosphate decreased vasopressin binding to the high affinity sites and did not significantly affect the low affinity sites. Competition binding experiments indicated that the vasopressin-binding sites of A-10 cells belong to the vascular V1 receptor subtype. We conclude that the established vascular smooth muscle cell line A-10 expressed vasopressin receptors of the vascular V1 subtype. Vasopressin bound to the receptors reversibly, but could also be degraded by the cells presumably after receptor-mediated endocytosis. The receptors might exist in different affinity states; guanosine 5'-(beta,gamma-imido)triphosphate decreased the affinity of the high affinity binding state.